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SUMMARY

Rift Valley fever (RVF) causes abortion in sheep and cattle. However, the
teratogenic and abortogenic potential of RVF in humans is not known. Sera from
a total of 1163 pregnant women in Mozambique were tested for RVF virus
antibodies by ELISA and 28 (2 %) were found to be positive. Mothers experiencing
fetal death or miscarriage (155) had the same RVF virus antibody prevalence as
those with normal deliveries. Analysis of maternity histories showed some
indication of increased fetal wastage among women positive for RVF virus
antibody.
The ELISA used in this study was compared with a plaque reduction

neutralization test and found to be equally sensitive and specific for the detection
of RVF virus IgG antibodies.

INTRODUCTION

Rift Valley fever (RVF) is an arthropod-borne viral disease affecting sheep,
cattle and man in many areas of Africa (Peters & Meegan, 1983). Field studies and
laboratory investigations indicate that RVF causes abortion in almost all
pregnant ewes and cows infected (Easterday, Murphy & Bennett, 1962 a, b). RVF
in humans used to be considered to be a non-fatal illness (Daubney, Hudson &
Garnham, 1931; Francis & Magill, 1935; Smithburn et al. 1949; Murphy &
Easterday, 1961). However, in 1975 the occurrence of fatal haemorrhagic fever
and encephalitis after RVF was documented in South Africa and Zimbabwe (van
Velden et al. 1977; Swanepoel, Manning & Watt, 1979). During RVF epidemics in
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Egypt in 1977 and 1978, a large number of human fatalities were reported
(Laughlin et al. 1979). The teratogenic or abortogenic potential of RVF for
humans has not been examined although one study in Egypt during the 1978
epidemic failed to show any correlation between RVF infection and abortion
(Abdel-Aziz, Meegan & Laughlin, 1980). No major RVF epidemics or epizootics
have been reported from Mozambique. To date, only a limited outbreak among
cattle in 1969 has been reported (McIntosh, 1972).

Liljestrand (1985) made a nation-wide study of maternal morbidity in
Mozambique during 1981-83. We took the opportunity to test sera collected
during this survey to investigate whether RVF virus infects man in Mozambique
and whether it is of any importance as a cause of stillbirth and intrauterine death
in pregnant women. A recently developed enzyme-linked immunosorbent assay
was used as a screening method for antibodies to RVF virus and compared with
results obtained using a plaque reduction neutralization test (Niklasson et al.
1984).

MATERIALS AND METHODS

Serological specimens
During a nation-wide maternal morbidity study in 1981-83 sera were collected

from 801 pregnant women at 8 sites in 8 of the 10 provinces of Mozambique
(Liljestrand, 1985).

Information on area of residence, age, number of previous stillbirths and
livebirths and socioeconomic data (e.g., if the family had domestic animals) was
collected.

Additionally, during a 10-week period (March-May 1983) all maternity units in
Maputo, the capital city, were asked to refer all cases of intrauterine death or
stillbirth to Maputo Central hospital. A total of 159 cases were studied and sera
were available from 155 of the parturients. At the same time sera were collected
from a control group of 207 women delivering liveborn babies in the suburban
maternity units of Maputo.

Serological tests
An enzyme-linked immunosorbent assay (ELISA) was used for detection of

specific RVF virus (RVFV) IgG. Full details on the preparation of reagents and
performance of the test are documented by Niklasson et al. (1984). In short, a /-
propiolactone-inactivated, sucrose-acetone-extracted, suckling mouse liver
RVFV antigen was captured by mouse RVFV antibodies adsorbed to polystyrene
plates. The test sample (human serum) was then added (diluted 1/100), and the
binding of specific antibodies detected by alkaline phosphatase-conjugated swine
anti-human IgG.
The Entebbe strain ofRVF virus (Randall et al. 1962) was used as antigen in the

ELISA.
In the plaque reduction neutralization test (PRNT) sera were serially diluted in

fourfold steps from 1/10 and added to previously titrated Zagazig (ZH) 501 strain
of RVFV (Meegan, 1979). The mixtures (containing 40-50 PFU) were incubated
for 60 min at 37 °C and then seeded into tissue culture plates containing 2-4 day-
old confluent Vero cell monolayers. After adsorption, the cells were overlaid with
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Fig. 1. Map of Mozambique showing the geographical locations of the study sites.

agar and incubated for 3 days at 37 °C in 5% CO2 followed by a second overlay
containing neutral red. Plaques were counted the following day. The dilution of
serum giving an 80% reduction in plaques was taken as the virus neutralization
titres. Full details of the PRNT test are given in the paper by Niklasson et al.
(1984).

All sera were sent frozen to Sweden and USA and stored at -20°C until
tested.

RESULTS

A total of 1163 women were tested by the IgG ELISA and 28 (2%) were found
to be positive. The area of residence and the results of the assays are given in Table
1 and on the map, Figure 1. RVFV antibodies were found at all the sites
investigated except two - Ibo, an island close to the coast, and Muiane, a mining
village. In the remaining sites antibody prevalence rates ranged from < 1% (2/
241) in Japala to 7% (5/73) in Marromeu. The areas with the highest antibody
prevalence (Maputo, Chokwe and Marromeu) were all on the coast or close to a
riverbank. High antibody prevalence rates also coincided with presence of cattle
or wild buffalos in the area. Information on household animals was available for
698 of the women tested and were present in 52 %. Information was also available
for 12 of the RVF positive women and 6 (50%) had household animals.
Among the 155 women who had stillbirths, RVF antibodies were detected in 4

sera (3 %) while 6 RVF positive sera were found in the control group of 207 women
(3%).
The maternity history was available for 990 (85%) of the total population

investigated (including 21 of 28 RVF-positive women). The average number of
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Table 1. RVF virus antibody prevalence at different geographical locations
in Mozambique

Positive/number
Name of area of specimens (%) Type of area

Chokwe 5/90 (6) Agricultural village at a river bank; large herds of cattle
Chimoio 3/219 (1) Provincial capital (urban); cattle
Marromeu 5/73 (7) Agricultural village at a river bank; large herds of wild

buffalo
lapala 2/241 (1) Agricultural rural area; no cattle
Mbemba 1/32 (1) Rural; no cattle
Ibo 0/34 (0) Island; no cattle
Muiane 0/50 (0) Mining-village; no cattle
Maputo 2/62 (3) Capital of Mozambique; coastal city; cattle
Maputo 4/155 (3)
(stillbirth)

Maputo 6/207 (3)
(control)

Total 28/1163 (2)

Table 2. Childbirth history of women with or without serological evidence of RVF
RVF antibody status Positive Negative Total
Women 21 969 990
Pregnancies 65 3124 3189
Stillbirth (% of 10 (15) 209 (6) 219 (7)
pregnancies)
Women with 1 or 5 (24) 143 (15) 148 (15)
more stillbirth (%)

pregnancies was similar regardless of antibody status, but the proportion which
ended in fetal death was higher in RVF-positive mothers (15 % vs 7 %, P < 0-01,
Table 2). A single antibody-positive mother was responsible for 5 of the 10
stillbirths. The proportion of gravid women suffering one or more stillbirths is
higher in the antibody positive group (24 %) than in the negative women (15%)
but this was not significantly different.

All sera found positive by ELISA were tested by PRNT and confirmed as
positive. One serum had a titre of 10, one serum a titre of 20 and all the remaining
had titres of 160 or greater.
A random sample of 200 sera negative by ELISA was also tested and all were

found to be negative by PRNT.

DISCUSSION
There is evidence of RVF activity in most sub-Saharan areas of Africa (Peters

& Meegan, 1983). However the only published data from Mozambique concerns a
limited outbreak among cattle in 1969 (McIntosh, 1972). The concordant ELISA
and PRNT antibody titres presented here establish that humans had also been
infected. Since all seropositive individuals were born before 1969, we cannot
distinguish between endemic transmission and the consequences of the recognized
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epizootic. Residents of areas near water sources where cattle were kept had higher
levels of antibody prevalence, although current possession of household domestic
animals did not seem to be important. Studies in Kenya suggest that RVFV is
maintained in nature through transovarial transmission in floodwater Aedes
mosquitoes and that further virus amplification occurs in particularly rainy years
when arthropods feed on cattle (Linthicum et al. 1985). These findings may explain
our results.
Mothers experiencing fetal death or miscarriage had the same RVFV antibody

prevalence as those with normal deliveries. Samples were obtained at the end ofthe
rainy season when RVF would be most likely to occur, although this was not an
unusually wet year and there was no evidence ofRVFV activity. When childbirths
were analysed, there was some evidence for increased fetal wastage among RVFV
antibody-positive women although this was only suggestive.
The ELISA used in this study proved to be a sensitive and specific method of

screening for RVF antibodies. Earlier studies performed using sera after RVF-
vaccination have shown the ELISA to be more sensitive than complement
fixation and haemagglutination inhibition tests and almost as sensitive as the
PRNT (Niklasson et al. 1984). It is well established that other viruses in the
phlebotomus fever group cross-react with RVF in CF and HI while a lower level
of cross-reactivity has been seen by PRNT (Shope et al. 1981). In this serum
collection, PRNT titres of 10 or more were also ELISA positive and all ELISA
positives had PRNT titres of 10 or greater. However, the sensitivity and
specificity can only be determined for this epidemiological situation. In other
geographic areas the presence of serologically-related viruses may cause problems
using the ELISA.
The present study has documented RVF antibodies in humans from different

parts ofMozambique indicating that the disease is a potential health hazard in the
country. There is no evidence presented proving that RVFV infection is an
aetiologic agent of stillbirth but further studies, preferably during RVF epidemics,
are necessary to evaluate the role of RVF in human abortion.

The views of the authors do not purport to reflect the position of the
Department of the Army or the Department of Defense.
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